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Mail Stop Appeal Brief - Patents 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 



February 22, 2005 



This Reply Brief is in response to the Examiner's Answer dated December 23, 2004. This 
Reply Brief is being submitted within two (2) months of the date of the Examiner's Answer and 
therefore is timely. The Board of Patent Appeals and Interferences is respectfully requested to 
consider the following comments that are in direct response to the Examiner's Answer and are 
supplemental to Applicant's Supplemental Brief on Appeal filed on November 22, 2004. 

The Examiner's comments in response to the Supplemental Brief on Appeal necessitate 
several comments by the Appellant. 

In particular, the Examiner continues to allege that claims 1, 3 - 9, 11, 13 -16 are 
obvious under 35 U.S.C. §103(a) over the REDY disclosure (that is, the combined disclosures of 
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the REDY cartridge) and Polak et al. (U.S. Patent No. 4,650,587), that claim 2 is obvious under 
35 U.S.C. §103(a) over the REDY disclosure, Polak et al. and Smakman (U.S. Patent No. 
4,542,015), that claims 26 - 28 are obvious under 35 U.S.C. §103(a) over the REDY disclosure, 
Polak et al. and Potts (U.S. Patent No. 5,234,603), that claims 17 and 18 are obvious under 35 
U.S.C. § 103(a) over the REDY disclosure, Polak et al. and Marantz et al. (U.S. Patent No. 
3,669,880) and that claim 10 is obvious under 35 U.S.C. §103(a) over the REDY disclosure, 
Polak et al. and Tawil et al (U.S. Patent No. 4,025,608). In addition to repeating the rejections 
that were made previously, the Examiner has elaborated further on his rationale for combining 
the references. However, it is respectfiiUy submitted that the Examiner still has not established 
any convincing teaching or suggestion for combining these references that is sufficient to support 
a prima facie case of obviousness. 

The REDY cartridge comprises a specific arrangement of chemical layers, each layer 
having precisely defined functions. 

The REDY cartridge, as shown in Figures 1 and 8 of the present application, and as 
further shown in the booklets entitled "Guide to Custom Dialysis" and "Sorbent Dialysis Primer" 
("the REDY primer"), is a cartridge having a very specific arrangement of chemical layers. Pages 
3 - 4 of the REDY primer teach the basic principle of providing a layered cartridge for breaking 
down and/or adsorbing undesirable components in a used dialysate. The REDY primer teaches 
that in the operation of the REDY cartridge, used dialysate enters a bottom end of the cartridge 
and passes through successive layers, which are, in order of flow, a filter pad containing activated 
carbon, a layer of urease/alumina, a layer of alumina, a layer of zirconium phosphate, a layer of 
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hydrous zirconium oxide, and a layer of activated carbon (see pages 2-5 and Figure 1 .2 of the 
REDY primer). In the operation of the REDY cartridge, since the cartridge is constructed in 
layers as described in the order of flow, the output of a given layer becomes the input of the next 
layer in the sequence. 

Moreover, the REDY primer teaches the specific function for each layer of the sorbent 
cartridge in purifying a used dialysate. 

The filter pad containing activated carbon serves to remove particulate matter, heavy 
metals such as copper, mercury and lead (the cartridge is also used to purify water to be used as a 
dialysate), and oxidizing substances such as sodium hypochlorite. 

The urease layer serves to enzymatically convert urea to ammonium carbonate. 
Ammonium and carbonate ions are carried up to the next layer. 

The zirconium phosphate layer serves as a cation exchanger with sodium and hydrogen. 
Cations such as ammonium are adsorbed by the zirconium phosphate as well as calcium, 
potassium and magnesium. In exchange, the zirconium phosphate layer releases hydrogen and 
sodium and acts as a buffer. The relative amounts of sodium and hydrogen depends on factors 
such as the pH and the presence of anions in the solution. 

The hydrous zirconium oxide layer, which contains zirconium oxide in an acetate form, 
serves as an anion exchanger. It adsorbs negative ions such as fluoride and phosphate and 
releases acetate. The layer also adsorbs metals such as iron, mercury, lead, and aluminum, which 
may be present in tap water used to prepare dialysate. 

The final carbon layer adsorbs organic metabolites such as creatinine, uric acid and 
middle-range molecules. It binds these molecules without releasing anything in exchange. 
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As shown in these pages of the REDY primer and in Figure 1 of the present application, 

the REDY cartridge does not include any layer that contains sodium zirconium carbonate. None 

of REDY disclosure provides any teaching or suggestion at all of changing or substituting any of 

the layers of the REDY cartridge. 

The Examiner reads too much into the disclosure of Polak et al. 

The Examiner alleges that Polak et al. teaches sodium zirconium carbonate as a 
phosphate ion absorber and takes the position that this teaching can be combined with the REDY 
teachings. The Examiner is clearly in error in alleging that these references can be combined. 
Polak et al. relates primarily to a magnesium phosphate (MGP) product. The sole disclosure of 
sodium zirconium carbonate in Polak et al. is a single statement that reads "[P]referably, it 
[MGP] is employed with a phosphate ion adsorber, e.g., the state-of-the-art sodium zirconium 
carbonate product of the formula (Na)A (Zr)B (C03)c, wherein "A" has the value of from about 
0.8 to about 1.2, and "C", measured as CO2, has the value of from about 0.8 to about 1.2 when 
"B", measured as ZrOi, is assigned the value "1"." (Col. 5, line 68 to col. 6, line 9). This single 
statement is the essential basis of every rejection made by the Examiner in the application. 

As an initial consideration, it is respectfiilly submitted that the teachings of Polak et al. 
with respect to sodium zirconium carbonate are limited to its presence in a mixture with 
magnesium phosphate. This can be clearly seen in the sentence of Polak et al. quoted above. 
Although Polak et al. mentions uses of magnesium phosphate by itself, there is absolutely no 
teaching in Polak et al. of sodium zirconium carbonate being used by itself in any context. It is 
only described as being used with magnesium phosphate. 
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Moreover, the mention in this sentence of the sodium zirconium carbonate as "the state- 
of-the-art sodium zirconium carbonate producf does not provide any guidance or motivation for 
separating sodium zirconium carbonate from the magnesium phosphate product and using it 
separately in any other context. Throughout the entire prosecution of this application, the 
Examiner, in alleging motivation to use the sodium zirconium carbonate in the REDY cartridge, 
seems to fixate on this term "state of the art," but the Examiner is clearly reading more meaning 
into this term than what is actually there. Polak et al. does not provide any basis for its 
description of sodium zirconium carbonate as state-of-the-art, and in particular, does not 
specifically state that this description is based on the phosphate adsorption capacity of the 
material. The term "state of the art" could have other reasonable meanings in this context. For 
example, the term could mean that the sodium zirconium carbonate of the given formula is 
particularly compatible with the magnesium phosphate in the composition of Polak et al. or that 
it has other physical properties that make it particularly suitable for use in the enteric system of 
the reference. Accordingly, statements made by the Examiner on pages 4, 8, 11, 12, 13, and 19 of 
the Examiner's Answer that Polak et al. teaches that sodium zirconium carbonate is "state of the 
art for phosphate adsorption" is clearly an inaccurate reading of Polak et al. 

Moreover, the mere mention of sodium zirconium carbonate as a phosphate ion adsorber 
does not provide guidance or motivation for separating sodium zirconium carbonate from the 
mixture of magnesium phosphate and combining the separated sodium zirconium carbonate with 
the REDY cartridge. At pages 12 - 14 of the Examiner's Answer, the Examiner has alleged three 
ways in which the sodium zirconium carbonate described in Polak et al. could be combined with 
the REDY disclosure to produce a device within the scope of the broadest claims of the 
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invention. The Examiner has not established motivation for any of these combinations and, as 
discussed below, the combinations proposed by the Examiner would result in changes in the 
principle of operation of the REDY cartridge. Moreover, the Examiner has not shown any 
teaching in the prior art that would indicate that the combination proposed by the Examiner could 
be made with a reasonable expectation of success. 

Polak et al. does not provide teaching or motivation for substituting sodium zirconium 
carbonate for all or part of the hvdrous zirconium oxide layer of the REDY cartridge . 
Hydrous zirconium oxide and sodium zirconium oxide are not "equivalent." 

The Examiner alleges, on pages 9, 11, 13, and 20 of the Examiner's Answer, that because 
the hydrous zirconium oxide layer has a fiinction to remove phosphate, and because sodium 
zirconium carbonate has a function to remove phosphate, then hydrous zirconiimi oxide and 
sodium zirconium carbonate are "equivalent." This allegation is clearly unsupported by the 
teachings of the references and, moreover, the Examiner's reliance on irrelevant case law, 
particularly Kemco Sales, Inc. v. Control Papers Co., 54 U.S.P.Q.2d 1308 (Fed. Cir. 2000), to 
support the allegation of equivalence is clearly in error. 

In particular, the Examiner's allegation that hydrous zirconium oxide and sodium 
zirconium carbonate are "equivalent" is erroneously based on a case law definition of 
equivalence that is applied to determine questions of infi-ingement and is not correctly based on 
the standards of patentabilitv under 35 U.S.C. §103. Specifically, the Examiner, citing the Kemco 
Sales decision alleges, that sodium zirconium carbonate and hydrous zirconium oxide are 
equivalent as allegedly performing the identical fimction in substantially the same say to produce 
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substantially the same result (see page 9 of the Examiner's Answer). The Kemco Sales decision 
relates to infringement and the definition of equivalents as it applies to 35 U.S.C. §112, sixth 
paragraph, and the Doctrine of Equivalents, supporting a modified fimction- way-result test for 
finding equivalence under 35 U.S.C. §112, sixth paragraph. Contrary to what is alleged by the 
Examiner on page 21 of the Examiner's Answer, the Kemco Sales decision contains no teaching 
relevant to the issues of patentability in this appeal. On page 21 of the Examiner's Answer, the 
Examiner makes the clearly erroneous statement that the standard for equivalence is not different 
for patentability and infi-ingement and states that there is no reason why the MPEP would cite 
such a case law for guidance on equivalence if the standards were different. The Examiner is 
clearly in error in this statement. Any relevance that the Kemco Sales decision may have to 
patentability is strictly limited to the determination of equivalents under the specialized 
provisions of 35 U.S.C. §112, sixth paragraph, relating to means-plus-function claims (see 
section 2183 of the MPEP). The present application does not contain anv means-plus-function 
claims . 

By the Patent Office's own interpretation of the requirements of obviousness, as set forth 
in MPEP 2144.06, in order to rely on equivalence as a rationale supporting an obviousness 
rejection, the equivalency must be recognized in the prior art and cannot be based on the mere 
fact that the components at issue are fiinctional or mechanical equivalents. In the present 
application, contrary to what is alleged by the Examiner at page 20 of the Examiner's Answer, 
there is no art-recognized evidence from Polak et al. and the REDY disclosure that sodium 
zirconium carbonate and hydrous zirconium oxide are equivalent. Polak et al. does not mention 
hydrous zirconium oxide and therefore does not support the allegation that hydrous zirconium 
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oxide and sodium zirconium carbonate are equivalent. As noted above, the REDY disclosure 
does not mention sodium zirconium carbonate and therefore does not support the allegation that 
hydrous zirconium oxide and sodium zirconium carbonate are equivalent. On page 20 of the 
Examiner's Answer, the Examiner cites case law (Smith, Hackett, and Radler v. Hayashi and 
Hasegawa, 209 U.S.P.Q. 754 (Bd. of Pat. App. & Inter. 1980 ''Smith v. Hayashi") in support of 
his position that there is art-recognized evidence from Polak et al. and the REDY disclosure that 
sodium zirconium carbonate and hydrous zirconium oxide are equivalent, but this decision does 
not support the position taken by the Examiner. In Smith v. Hayashi, the "evidence that both 
phthalocyanine and selenium were known photoconductors in the art of electrophotography" that 
was used to establish equivalence between selenium and phthalocyanine as photoconductors was 
an explicit statement in one of the references that included both selenium and phthalocyanine in a 
list of photoconductive material that could be used as a photoconductive material. In the present 
application, on the other hand, there is no statement or suggestion in any of the cited art that 
sodium zirconium carbonate and hydrous zirconium oxide are equivalent. Therefore, the 
Examiner's statement on page 20 that there is art-recognized evidence from Polak et al. and 
REDY that sodium zirconium carbonate and hydrous zirconium oxide are equivalent is not at all 
supported by the record. 

In fact, the prior art cited by the Examiner, together with the disclosure of the present 
application, clearly show the opposite- that sodium zirconium carbonate and hydrous zirconium 
oxide are not equivalent. As taught on page 4 of the REDY primer and in the discussion of the 
REDY cartridge on page 5 of the present application, each of the layers of the REDY cartridge is 
specifically designed to perform a specific function in a specific sequence in the treatment of the 
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dialysate. The hydrous zirconium oxide layer, which contains zirconium oxide in an acetate form, 
serves in the REDY cartridge as an anion exchanger to adsorb negative ions such as fluoride and 
phosphate and release acetate. The layer also adsorbs metals such as iron, mercury, lead, and 
aluminum that may be present in tap water used to prepare the dialysate. The released acetate 
serves as a base to correct for acidosis. Accordingly, the statements made by the Examiner, such 
as on page 11 and page 21 of the Examiner's Answer that "the" function of the hydrous 
zirconium oxide layer is to remove phosphate is clearly in error, since it is clearly shown in the 
REDY disclosure that "the" function of the hydrous zirconium oxide layer in the REDY cartridge 
is to perform a plurality of chemical operations on the dialysate that enters the layer before the 
dialysate goes on to the next layer. By contrast, the only property described in Polak et al. for its 
sodium zirconium carbonate is that it is a phosphate ion adsorber (and, as noted above, this is 
taught only in the context of a mixture with magnesium phosphate). Polak et al. contains 
absolutely no teachings as to whether sodium zirconium carbonate would carry out the other 
functions of the hydrous zirconium oxide layer, such as adsorbing fluoride or metals that may be 
present in tap water and releasing acetate in exchange. Clearly, it would be impossible for 
sodium zirconium carbonate to carry out the function of releasing acetate, since it does not 
contain acetate. Moreover, the specification of the present application, on pages 11 to 13, clearly 
shows that the sodium zirconium carbonate (or the alkali metal-Group FV B metal carbonate of 
claim 11), in addition to adsorbing phosphate ions, also performs functions that hydrous 
zirconium oxide carmot perform, such as acting as a bicarbonate provider or donor. Therefore, 
the prior art cited by the Examiner, and the disclosure of the present application, clearly show 
that sodiimi zirconium carbonate and hydrous zirconium oxide are not equivalent. Accordingly, 
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there is no basis for the Examiner's position that it would be obvious to use sodium zirconium 
carbonate instead of hydrous zirconium oxide on the alleged grounds that they are equivalent in 
function. 

The disclosure in Polak et al. that sodium zirconium carbonate adsorbs phosphate 
ions does not provide motivation to substitute sodium zirconium carbonate for hydrous 
zirconium oxide. 

Further, the Examiner is clearly in error in his allegation, on pages 9, 11, 13, and 19 of the 
Examiner's Answer, that a person skilled in the art would be motivated to substitute sodium 
zirconium carbonate for all or part of the hydrous zirconium oxide layer of the REDY cartridge 
because of the teaching in the REDY disclosure that the hydrous zirconium oxide layer has a 
function to remove phosphate and the statement in Polak et al. that sodium zirconium carbonate 
has a fimction to remove phosphate. It is respectfully submitted that a person skilled in the art, 
upon reading the REDY disclosure, would understand that the hydrous zirconium oxide layer, 
which contains zirconium oxide in an acetate form, serves in the REDY cartridge as an anion 
exchanger to adsorb negative ions such as fluoride and phosphate and release acetate. The layer 
also adsorbs metals such as iron, mercury, lead, and aluminum that may be present in tap water 
used to prepare the dialysate. The released acetate serves as a base to correct for acidosis. Such as 
person skilled in the art, upon reading Polak et al. would only be taught that sodium zirconium 
carbonate can be combined with magnesium phosphate to adsorb phosphate ions in a magnesium 
phosphate product that acts as a scavenger of ammonium ions released by the hydrolysis of urea 
in an enteric system. There is absolutely no teaching in Polak et al. of sodium zirconium 
carbonate being used by itself in any context. It is only stated as being used with magnesium 
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phosphate. Accordingly, there is no teaching or suggestion to separate the sodium zirconium 
carbonate from the magnesium phosphate product of Polak et al. and use the separated sodium 
zirconium carbonate in the REDY cartridge. 

Moreover, a person skilled in the art would not be motivated by the description of "the 
state-of-the-art sodium zirconium carbonate product" of Polak et al. to add sodium zirconium 
carbonate to the REDY cartridge. The implication by the Examiner by his emphasis on the term 
"state of the art" used in Polak et al. seems to be that a person skilled in the art would be 
especially motivated to use sodium zirconium carbonate in any situation where the adsorption of 
phosphate ions is required. However, the Examiner is clearly in error in this position since, as 
discussed above, Polak et al. does not specifically state that the description of its sodium 
zirconium carbonate as "state of the art" is based on the phosphate adsorption capacity of the 
material. Therefore, the description of sodium zirconium carbonate in Polak et al. does not 
supply the motivation that is alleged by the Examiner. 

Moreover, a person skilled in the art, being aware of the complex effects of the hydrous 
zirconium oxide layer on dialysate composition, ion balance, and pH as taught in the REDY 
disclosure, would not find any teaching whatsoever in Polak et al. that sodium zirconium 
carbonate would carry out these other functions of hydrous zirconium oxide. Accordingly, a 
person skilled in the art could not have made a substitution of sodium zirconium carbonate for all 
or part of the layer of hydrous zirconium oxide with a reasonable expectation of success (keeping 
in mind that "success" in the context of the hydrous zirconium oxide layer of the REDY cartridge 
means not just the removal of phosphate, but also the contribution towards the production of the 
physiologically acceptable dialysate composition, ion balance, and pH as taught in the REDY 
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disclosure). Further, the substitution of sodium zirconium carbonate for all or part of the hydrous 
zirconium oxide layer in the REDY cartridge would effect changes in the principle of operation 
of the REDY cartridge. As discussed above, the REDY disclosure teaches that each of the layers 
of the REDY cartridge is specifically designed to perform a specific function in a specific 
sequence in the treatment of the dialysate. Since the sodium zirconium carbonate does not 
perform all of the described functions of the hydrous zirconium oxide layer, such as the releasing 
of acetate, and could perform other functions, such as releasing sodium and carbonate, that are 
not intended in the REDY cartridge, the substitution of sodium zirconium carbonate for all or 
part of the hydrous zirconium oxide layer the principle of operation of the REDY cartridge would 
thereby be changed. 

Accordingly, there is no basis for the Examiner's allegation that the description in Polak 
et al. of sodium zirconium carbonate as a phosphate ion adsorber provides motivation to combine 
the teachings of Polak et al. with the teachings of the REDY cartridge. 

Polak et al. does not provide teaching or motivation for combining sodium 
zirconium carbonate with the hydrous zirconium oxide layer of the REDY cartridge 

At page 18 of the Examiner's Answer, the Examiner further alleges that it would be 
obvious to combine sodium zirconium carbonate with hydrous zirconium oxide in a single layer. 
In particular, the Examiner alleges that it is prima facie obvious to combine two compositions 
each of which is taught by the prior art to be useful for the same purpose in order to form a third 
composition to be used for the very same purpose, citing In re Kerkhoven, 626 F.2d 846, 850, 
205 U.S.P.Q. 1069, 1072 (C.C.P.A. 1980), In re Crockett and Hulme, 279 F.2d 274, 126 
U.S.P.Q. 186 (CCPA 1960) and Ex parte Quadranti, 25 U.S.P.Q.2d 1071 (Bd. Pat. App. & Inter. 
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1992). The facts of these cases are easily distinguished from the facts of the present invention. 
In In re Kerkhoven, the disputed claims related to a method of preparing a spray dried detergent 
composition by combining conventional spray-dried detergents. In In re Crockett, the disputed 
claims related to a method of promoting the formation of a nodular structure in cast iron by 
adding magnesium oxide and calcium carbine, and wherein the prior art taught that each of these 
individually promote the formation of the nodular structure. In Ex parte Quadranti, the disputed 
claims related to a herbicide composition formed by combining known herbicides. In each of the 
cases, the disputed claims were found to be obvious. In the present application, on the other 
hand, as discussed, there is no teaching or suggestion in the prior art of a sorbent cartridge that 
contains sodium zirconium carbonate. Accordingly, the present invention clearly does not fit the 
fact pattern of the cited cases, since there is not a teaching in the prior art of a sorbent cartridge 
containing sodium zirconium carbonate layer that can be combined with a teaching in the prior 
art of a second sorbent cartridge containing hydrous zirconium oxide to provide a sorbent 
cartridge containing a mixture of sodium zirconium carbonate and hydrous zirconium oxide. 
Accordingly, the cases cited by the Examiner do not support the position taken by the Examiner. 
Moreover, hydrous zirconium oxide and sodium zirconium carbonate are not taught by the prior 
art to be usefiil for "the very same purpose," since, as discussed above and as is clearly shown in 
the REDY disclosure, the hydrous zirconium oxide layer has a purpose of carrying out multiple 
tasks, whereas sodium zirconium carbonate is taught by Polak et al. as having only one function, 
the adsorption of phosphate in the presence of magnesium phosphate. Accordingly, a person 
skilled in the art would not consider that hydrous zirconium oxide and sodium zirconium 
carbonate are taught to be useful "for the very same purpose." 
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Accordingly, the teachings of the REDY cartridge and Polak et al. do not establish a 

prima facie case of obviousness for replacing all or part of the layer of hydrous zirconium oxide 

in the REDY cartridge with sodium zirconium carbonate. 

Polak et al. does not provide guidance or motivation for substituting magnesium phosphate 
and sodium zirconium carbonate for all or part of the zirconium phosphate layer of the 
REDY cartridge. 

The Examiner has also taken the position that one of ordinary skill in the art could 
substitute magnesium phosphate and sodium zirconium carbonate for the zirconium phosphate 
layer of the REDY cartridge. (See page 3 of the final Office Action of August 20, 2004.) The 
Examiner is clearly in error in alleging that Polak et al. teaches or suggests that the magnesium 
phosphate and sodium zirconium carbonate can be substituted for zirconium phosphate in the 
REDY cartridge. In particular, as taught on page 4 of the REDY primer and on page 5 of the 
present application, the zirconium phosphate layer of the REDY cartridge serves to remove 
ammonia and ammonium ions in exchange for hydrogen and Na^. The zirconium phosphate layer 
also serves to remove calcium, potassium, and magnesium, thereby helping to maintain an 
electrolyte balance. Carbonate from urea hydrolysis combines with hydrogen in the zirconium 
phosphate layer to form bicarbonate, which serves as a base to correct for acidosis (see the 
discussion of page 5 of the present application). Accordingly, it can be seen that the zirconium 
phosphate layer of the REDY cartridge performs more than one fiinction in the operation of the 
cartridge, since, in addition to removing ammonia, it also serves as an ion exchange material. 
Polak et al., on the other hand, teaches that its magnesium phosphate material reacts chemically 
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with ammonia and does not serve as an ion exchange material (see, for example, col. 4, lines 38 - 
48 of Polak et al). Polak et al. specifically states that the magnesium phosphate material does not 
release sodium and does not adsorb calcium, potassium and magnesium. While these 
characteristics of the magnesium phosphate material may be an advantage in certain contexts, 
such as an enteric system as described in Polak et al., the magnesium phosphate material clearly 
does not fulfill the described functions of the zirconium phosphate layer in the REDY cartridge, 
even if the magnesium phosphate is combined with sodium zirconium carbonate, which is 
described in Polak et al. only as being a phosphate ion adsorber. Accordingly, there would be no 
motivation to substitute the magnesium phosphate material of Polak et al. for the zirconium 
phosphate of the REDY cartridge, since what are taught as desirable characteristics of zirconium 
phosphate in the REDY cartridge are taught as undesirable characteristics that are eliminated in 
the magnesium phosphate material of Polak et al. Further, since Polak et al. states that its 
material does not perform the function of an ion exchange material that is described as a feature 
of the zirconium phosphate layer in the REDY cartridge, then Polak et al. clearly teaches away 
from the substitution of its material for the zirconium phosphate layer. Further, the substitution of 
magnesium phosphate and sodium zirconium carbonate for the zirconium phosphate layer in the 
REDY cartridge would change the principle of operation of the REDY cartridge, since Polak et 
al. explicitly states that its material does not perform the function of serving as an ion exchange 
material, whereas the zirconium phosphate of the REDY cartridge does perform this function as 
an essential aspect of the operation of the REDY cartridge. Moreover, in view of the complex 
effects of the zirconium phosphate on dialysate composition, ion balance, and pH, there is no 
teaching in the combined references that would indicate that magnesium phosphate and sodium 
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zirconium carbonate could be substituted for the layer of zirconium phosphate with a reasonable 
expectation of success. 

Accordingly, the teachings of the REDY cartridge and Polak et al. do not establish a 
prima facie case of obviousness for replacing all or part of the layer of zirconium phosphate in 
the REDY cartridge with a layer of magnesium phosphate and sodium zirconium carbonate. 

Polak et al. does not provide guidance or motivation for adding sodium zirconium 
carbonate as an additional layer to the REDY cartridge. 

The Examiner also proposes, on page 13, lines 16 - 18 of the Examiner's Answer, that 
one could simply add a layer of sodium zirconium carbonate somewhere to the REDY cartridge. 
The Examiner alleges on page 13, lines 3-5, that the disclosed characteristic of sodium 
zirconium carbonate as a phosphate adsorber provides motivation. The Examiner does not 
provide any explanation as to why this disclosure would motivate a person skilled in the art to 
add a layer of sodium zirconium carbonate to the REDY cartridge, and the Examiner is 
completely in error in making this allegation. In particular, as discussed above, there is no 
motivation for replacing all or any part of the hydrous zirconium oxide layer with sodium 
zirconium carbonate, since there is no teaching that sodium zirconium carbonate would perform 
all of the explicitly defined functions of the hydrous zirconium oxide layer. Moreover, the REDY 
primer at page 15 discloses that the REDY cartridge maintains the phosphate level in the 
dialysate near zero. Accordingly, there does not appear to be any need whatsoever for additional 
removal of phosphate ions beyond what is already provided by the existing layers of the REDY 
cartridge. As noted above, the Examiner's allegation that Polak et al. teaches that sodium 



-16- 



U.S. Patent Application No. 09/996,505 
Appellant's Reply Brief dated February 22, 2005 
Reply to Examiner's Answer dated December 23, 2004 

zirconium carbonate is a "state of the art P04 adsorber" is not supported by what is actually 
stated in Polak et al. In particular, as discussed above, the use of the term "state of the art" in this 
disclosure of Polak et al. is ambiguous as to exactly what the term applies to and does not 
necessarily teach that sodium zirconium carbonate is a better adsorber of phosphate than any 
other material. Further, the Examiner is clearly in error in alleging, on page 13, lines 5 - 7 of the 
Examiner's Answer, that Polak et al. teaches the use of sodium zirconium carbonate for the 
removal of urea. The passage of Polak et al. referred to by the Examiner (col. 6, lines 9-11) 
clearly refers to the use of magnesium phosphate (MSP), not sodium zirconium carbonate, to 
remove urea. 

Moreover, there is nothing in the REDY disclosure or in Polak et al. that would teach 
where and how the material of Polak et al. could be incorporated into the REDY cartridge. As 
discussed in Appellant's Supplemental Brief on Appeal, Polak et al. shows a combination of 
magnesium phosphate and sodium zirconium carbonate in the form of a pouch or capsule, 
wherein the material reacts directly through a membrane wall with a dialysate solution or 
gastrointestinal tract fluid that is extemal to the pouch or capsule. As discussed above, the REDY 
cartridge, on the other hand, is made of carefully selected and defined layers. The significance of 
the provision of layers in the REDY cartridge is that the layers define a series of operations that 
act in sequence on a dialysate fluid. As the dialysate passes through the cartridge, each layer 
receives the dialysate from the previous layer and after reacting with it or altering its 
composition, allows it to pass on to the next layer. Accordingly, if one were to select a different 
material for addition to the REDY cartridge, one would have to consider not only the overall 
result that is desired for the dialysate fluid, but also how the material would work in the precise 
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context according to where the material is added to the cartridge and the effects that it would 
have on adjoining layers. Clearly, a new and different material, such as sodium zirconiimi 
carbonate or a combination of magnesium phosphate and sodium zirconium carbonate, 
incorporated into any layer of the REDY cartridge or added as an additional layer between 
existing layers, would affect the dialysate composition, ion balance, and pH in that layer and in 
adjoining layers and would have a cascading effect throughout the device. Because Polak et al. 
does not disclose a layered device, there is no teaching in Polak et al. as to what the effect would 
be of adding sodium zirconium carbonate into the REDY cartridge at any arbitrary location 
within the layers of the REDY cartridge and whether the effects would be desirable or 
undesirable. There is nothing in Polak et al. or the REDY disclosure, in the absence of the 
applicant's own disclosure in the present application, that provides guidance on how to 
incorporate a new and different material into the REDY cartridge and still achieve the specific 
objectives of the REDY cartridge. Therefore, the Examiner's allegation of motivation for adding 
a layer of sodium zirconium carbonate to the REDY cartridge as an additional layer or as an 
addition to an existing layer is not supported by anything that is actually contained, taught or 
suggested in the REDY disclosure or in Polak et al. Moreover, there is nothing in the teachings of 
the REDY disclosure or in Polak et al. that would indicate that sodium zirconium carbonate 
could be added to the REDY cartridge with a reasonable expectation of success, since there is no 
teaching in these references as to whether the overall effect of sodium zirconium carbonate on 
the operation of the REDY cartridge would be desirable or undesirable. The Examiner's reliance 
on In re Keller, 642 F.2d 413, 208 U.S.P.Q. 871 (CCPA1981), as allegedly teaching that the test 
for obviousness is not whether the features of a secondary reference may be bodily incorporated 
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into the structure of the primary reference or that the claimed invention needs to be expressly 
suggested in any on or all or the reference, but rather that the test is what the combined teachings 
of the reference would have suggested, is misplaced under the facts of the present application. In 
Keller, the invention was directed to the substitution of a digital counter for an analog counter in 
a cardiac pacer. In all other aspects, the cardiac pacer of the claimed invention of Keller worked 
the same as the cardiac pacers of the applied references, and therefore, the substitution of a 
digital counter for an analog counter was found to be obvious, even though the digital counters at 
the time were more cumbersome than analog counters. This fact situation is clearly different 
from that of the present invention, since in the present invention, the effect that the addition of 
sodium zirconium carbonate would have on the REDY cartridge depends on how and where the 
material is added. Since, as discussed above, Polak et al. provides no guidance as to what the 
effect would be of adding sodivmi zirconium carbonate into the REDY cartridge at an arbitrary 
location within the layers of the REDY cartridge and whether the effects would be desirable or 
undesirable, the combined teachings of the REDY cartridge and Polak et al. would not have 
suggested such an addition. 

Accordingly, the teachings of the REDY cartridge and Polak et al. do not establish a 
prima facie case of obviousness for adding sodium zirconium carbonate to the REDY cartridge 
as an additional layer. 

Since the Examiner has not established a prima facie case of obviousness based on a 
combination of the REDY disclosure and Polak et al., all of the outstanding rejections based on 
the combination of the REDY disclosure and Polak et al. must fall. Accordingly, the rejection of 
claims 1, 3-9, 1 1, 13-16, 19-25, 29-38, and 50-61 should be reversed. 
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Additional argument regarding claim 19 

Moreover, regarding claim 19, the composition of sodium zirconium carbonate of the 
claimed invention is clearly different from that defined by the empirical formula of Polak et al. The 
empirical formula of Polak et al., which is the formula (Na)A (Zr)B (C03)c, wherein "A" has the 
value of from about 0.8 to about 1 .2, and "C", measured as CO2, has the value of from about 0.8 to 
about 1.2 when "B", measured as ZrOa, is assigned the value "1". The composition of sodium 
zirconium carbonate defined in claim 19, on the other hand, has from about 2 vv1;% to about 5 wt% 
Na^; from about 44 wt% to about 50 vrt% Zr02; from about 12 wt% to about 18 wt% COs^"; and 
from about 30 wt% to about 40 wt% LOD, based on the weight of the sodium zirconium carbonate. 
The empirical formula can be calculated from the weight percentages as the following: Nao.23-0.57 
:(Zr02)i :(C03) 0.53-0.79: H2O4.39.5.85, which is clearly outside the bounds of the empirical formula of 
Polak et al. In addition to the difference in the empirical formula, Polak et al. does not teach or 
suggest a sodium zirconium carbonate that is hydrated (30% to 40% LOD). Accordingly, the 
combination of the REDY disclosure and Polak et al. does not teach the features of claim 19 and for 
this additional reason, the rejection of claim 19 should be reversed. 

Moreover, as discussed in detail in the Appellant's Supplemental Brief on Appeal and as 
further discussed below, the additional references cited by the Examiner with respect to certain 
dependent claims do not overcome the deficiencies of the REDY disclosure and Polak et al. This 
discussion supplements the discussion of the separate patentability of the various claims as 
discussed in the Appellant's Supplemental Brief on Appeal. 
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Additional argument regarding claim 21 

Claim 21 is dependent on claim 1 and recites that the sodium zirconium carbonate 
satisfies at least one of the following characteristics: a phosphate adsorption having a minimum 
capacity of from about 30 to about 35 mg/P04-P/gm SZC; a minimum HCO3' content of from 
about 2 to about 4 mEq HCOsVgm SZC; a leachable Na^ content of from about 1.5 to about 2.0 
mEq NaVgm SZC; or a pH range of titrated sodium zirconium carbonate of from about 6 to 
about 7. 

The claim therefore represents a selection of particular characteristics of adsorption 
capacity, carbonate content, sodium content and pH range, which otherwise can vary. 
Accordingly, the Examiner is clearly in error in alleging that the material properties are inherent. 

Additional argument regarding claim 2 

In particular, regarding the rejection of claim 2 over the REDY disclosure, Polak et al. 
and Smakman et al. (U.S. Patent No. 4,542,015), the reasons why the combination of the REDY 
disclosure and Polak et al. do not teach or suggest a cartridge as in claim 1 wherein one of the 
layers consists essentially of sodium zirconium carbonate is thoroughly discussed above. The 
Examiner's answer indicates that Smakman et al. is cited because of a comment about hydrated 
zirconium oxide to the effect that "a satisfactorily reproducible preparation of hydrated zirconium 
oxide is found to give quite some problems." (col. 2, line 34 - 36 of Smakman et al.). The 
Examiner alleges that this statement shows that a satisfactory reproducible preparation of 
hydrous zirconium oxide is difficult. Applicants do not see why the difficulty that one may have 
had in producing the material at one time in the past would be considered relevant twenty years 
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later. Accordingly, Smakman et al., which does not mention sodium zirconium carbonate, does 
not provide any additional motivation to substitute sodium zirconium carbonate in the REDY 
cartridge. Therefore, the rejection of claim 2 over the REDY disclosure, Polak et al. and 
Smakman et al should be reversed. 

Additional argument regarding claims 26 - 28 

Claims 26 - 28 relate to a sorbent cartridge that further comprises zirconium basic 
carbonate. Regarding the rejection of claims 26 - 28 over the REDY disclosure, Polak et al. and 
Potts et al. (U.S. Patent No. 5,234,603), the Examiner alleges that Potts et al. discloses the use of 
a zirconium carbonate to precipitate heavy metals, transition metals, and organic matter from 
wastewater streams. (Claims 26 - 28 relate to a cartridge of claim 1 that further comprises basic 
zirconiimi carbonate.) The Examiner takes the position that it would be obvious to combine the 
teachings of Potts et al. with the teachings of the REDY disclosure and Polak et al. for the 
removal of heavy metal and transition metal ions from a dialysate. As discussed in the 
Supplemental Brief on Appeal, this rejection is clearly in error. In particular, to serve the function 
alleged by the Examiner of precipitating heavy metals from waste water and hydrolyzing to form 
a polymeric oxide chain, the zirconium basic oxide would have to be in the form of material that 
is dissolved or dispersed in a liquid medium such as a wastewater stream. There is no disclosure 
or suggestion in Potts et al. of a zirconium basic carbonate as a layer in a sorbent cartridge and 
there is nothing whatsoever that teaches that it would have any effect on the removal of heavy 
metals if it is not in an environment such as a liquid medium where it can polymerize to bind and 
precipitate heavy metals. Accordingly, there is no teaching or suggestion that the effects upon 
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which the Examiner bases his allegations of motivation would be physically possible in the 
context of a sorbent cartridge. Moreover, Potts et al. is not combinable with the REDY disclosure 
for the same reasons discussed with regard to Polak et al. In particular, there is no teaching of the 
effect that an additional material such as basic zirconium carbonate would have on the dialysate 
composition, ion balance, and pH as the dialysate passes through the REDY cartridge Further, 
the disclosure of Potts et al. is even further removed from the present invention since the 
zirconium carbonate described in Potts et al. is a soluble salt that functions as a precipitating 
agent in a liquid medivmi. Nothing in this disclosure, alone or in combination with anything in 
the REDY disclosure or Polak et al., teaches or suggests the use of basic sodium carbonate in a 
sorbent cartridge. Moreover, Potts et al. contains no additional teachings that would support the 
Examiner's proposed combination of the REDY disclosure and Polak et al. that forms the basis 
of the rejection of independent claim 1. As discussed above, the Examiner has not established a 
prima facie case of obviousness of independent claim 1 based on a combination of the REDY 
disclosure and Polak et al. Therefore, the rejection of claims 26 - 28 over the REDY disclosure, 
Polak et al. and Potts et al. should be reversed. 

Additional argument regarding claims 17 and 18 

Regarding the rejection of claims 17 and 18 over the REDY disclosure, Polak et al. and 
Marantz et al. (U.S. Patent No. 3,669,880), the only thing that Marantz et al. adds is a description 
of a flow distributor and filter pads in a recirculating dialysate system. (Claims 17 and 18 
ultimately depend from claim 1 and relate to filter pads and a flow diffuser in a specific cartridge 
configuration.) Moreover, Marantz et al. contains no additional teachings that would support the 
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Examiner's proposed combination of the REDY disclosure and Polak et al. that forms the basis 
of the rejection of independent claim 1 . As discussed above, the Examiner has not established a 
prima facie case of obviousness of independent claim 1 based on a combination of the REDY 
disclosure and Polak et al. Therefore, the rejection of claims 17 and 18 over the REDY 
disclosure, Polak et al. and Marantz et al. should be reversed. 

Additional argument regarding claim 10 

Regarding the rejection of claim 10 over the REDY disclosure, Polak et al. and Tawil et 
al. (U.S. Patent No. 4,025,608), the only thing that Tawil et al. adds is a description of a specific 
form of zirconium phosphate. (Claim 10 ultimately depends from claim 1 and relates to cartridge 
that includes zirconium phosphate having an average grain size of about 30 to about 40 microns.) 
Tawil et al. does not overcome the deficiencies of the REDY disclosure and Polak et al. and 
contains no additional teachings that would support the Examiner's proposed combination of the 
REDY disclosure and Polak et al. that forms the basis of the rejection of independent claim 1. As 
discussed above, the Examiner has not established a prima facie case of obviousness of 
independent claim 1 based on a combination of the REDY disclosure and Polak et al. Therefore, 
the rejection of claim 10 over the REDY disclosure, Polak et al. and Tawil et al. should be 
reversed. 

CONCLUSION 

Accordingly, for the reasons set forth in the Brief on Appeal filed on November 22, 2004 
and additionally for the reasons set forth herein, it is respectfully submitted that the Examiner's 
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rejections of the pending claims are in error and should be reversed. 

If there are any additional fees due in connection with the filing of this Reply to 

Examiner's Answer, please charge the fee to Deposit Account No. 50-0925. 
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